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The  title  of  this  presentation  is  “Paper  Costs  Money.”  It 
eould  also  be  entitled  “Paper  Costs  Time”  or  “Paper  Causes 
Ineonvenienee.”  We  all  know,  and  talk  about,  the  eost  of  data 
whieh  are  submitted  to  the  government  under  shipbuilding 
eontraets. 

First.  I  would  like  to  establish  some  definitions  for  today’s 
presentation.  How  many  of  you  know  the  dreaded  aeronym 
“CDRL”?  Some  people  say  they  are  submitting  a  CDRL.”  Others 
say  they’re  submitting  “data”  or  “reports”;  purists  say 
“teehnieal  doeumentation.” 

Today’s  diseussion  will  foeus  on  the  data  whieh  were  required 
under  reeent  U.S.  Navy  shipbuilding  eontraets.  It  would  be 
niee  to  examine  vessels  being  built  for  several  eommereial 
owners,  but  the  field  is  rather  limited.  And,  naval  ships 
built  to  either  eommereial  rules  or  military  requirements 
eomprise  the  preponderanee  of  eontemporaneous  aetivities  in 
the  industry.  Perhaps  it  is  tutorial,  but  the  following  terms 
will  be  used  today  for  eommon  understanding  of  Navy  data 
requirements: 

CDRL,  the  Contraet  Data  Requirements  List  eited  as  a 
eontraet  seetion  J  exhibit  by  eaeh  Navy  eontraet.  The 
CDRL  may  be  in  two  or  more  separate  parts,  whieh  are 
listed  as  exhibits  “A,”  “B,”  “C,”  ete.  This  doeument 
invokes  all  of  the  data  submission  requirements  on  the 
prime  eontraetor.  A  CDRL  is  printed  on  a  DD  Form  1423. 

ELIN,  the  Exhibit  Line  Item  Number  for  eaeh  speeifie  data 
submission  requirement  of  the  CDRL. 

DID,  Data  Item  Deseriptions  are  invoked  by  the  DD1423, 
bloek  4,  for  eaeh  of  the  ELINs.  The  requirements  of  the 
ELIN  may  modify  the  DID  or  provide  amplifying 
instruetions.  The  DID  identifies  requirements  sueh  as 
eontent,  format,  ete.  for  a  speeifie  report. 

Teehnieal  doeumentation,  report,  or  data  submission,  the 
data  whieh  are  submitted  to  the  eustomer  in  eompllanee 
with  a  speeifie  DID  under  a  speeifie  ELIN  of  eaeh  exhibit 
of  the  CDRL. 

SDRL,  a  Subeontraet  Data  Requirements  List  invoked  by  a 
shipbuilder  on  a  subeontraetor.  This  doeument  goes  by  a 
number  of  different  names,  based  on  the  eustom  of  the 
shipbuilder.  It  serves  the  shipbuilder  as  a  vehiele  to 
require  data  be  submitted  Just  as  the  CDRL  serves  the 
Navy. 
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Now  for  a-few  more  terms...  whieh  of  these  do  you  assoeiate 
with  a  CDRL?.  “Expensive.”  “Cost  effeetive.”  “A  waste  of 
time.”  “Helpful."  "Irritant"  “Expediter.” 

It  probably  takes  little  imagination  to  guess  whieh  set  of 
terms  you  pleked.  Our  ehallenge  in  the  marine  Industry  is  to 
determine  how  to  move  towards  the  other  set  of  words.  The 
money  available,  to  buy  ships  is  diminishing;  we  must  eome  up 
with  a  way  to  buy  more  steel  for  the  money  available. 

One  lead  ship  bid  eoneluded  that  20%  of  the  non-reeurrlng  eost 
would  be  related  to  data  submissions.  That  was  the  ship 
deslgner/shlp  builder’s  eost.  It  did  not  eonslder  the  added 
eosts  of  data  whieh  were  paid  for  in  the  material  purehased 
for  ship  eonstruetlon.  The  latter  eost  beeomes  burled  in  the 
reeurrlng  eost  lines. 

In  faet,  data  eosts  are  Ineurred. . .and  paid... at  several 
levels  of  program  funding.  The  shipbuilder  sees  basle 
eonstruetlon  eost.  A  Navy  projeet  sees  many  other  eost 
elements  whieh  Inelude  data  definition,  handling,  evaluation, 
and  follow-up  aetion. 

A  typleal  requirement  for  a  report  will  result  in  various 
eosts  at  a  variety  of  aetlvltles  for  eaeh  ELIN: 

-  Navy  prepares  the  input  for  requirements  to  be 
Ineorporated  in  the  CDRL  whieh  will  be  Ineluded  in  the 

‘request  for  proposal  and  subsequent  eontraet  (typleally 
eost  for  NAVSEA  teehnleal  code  labor) 

‘Bidding  shipbuilders  evaluate  the  CDRL’s  requirements, 
Inelude  details  in  the  proposal  for  the  eontraet  (labor 
eharged  to  Bid  &  Proposal  (B&P)  whieh  is  then  Ineluded 
in  general  and  administrative  (G&A)  rates) 

Shipbuilders  identify  data  to  be  ineluded  in 
subeontraetor  estimates;  subeontraetors  evaluate 
requirements  and  bid  on  hardware  (labor  eharged  to  eaeh 
subeontraetor’s  B&P  whieh  eventually  Impaets  the  eost  of 
purehased  material  ) 

-  Navy  evaluates  the  bids  (the  more  data  required,  the 
more  eomplex  the  evaluation;  this  Influenees  the  labor 
and  time  for  the  evaluation  and  seleetion  proeess) 

-  Winning  shipbuilder  plans  its  own  data  submissions  to 
meet  the  CDFIL;  prepares  SDRLs  for  ineluslon  in  purehase 
orders  (PCs)  to  eolleet  needed  Inputs  from  subeontraetors 
(non-reeurrlng  dlreet  labor,  G&A  and  overhead  <0/H» 

-  Subeontraetors  prepare  reports  required  by  the  SDRL 
(dlreet,  O/H  and  G&A  labor  and  other  eosts  sueh  as 
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capital  equipment,  reproduetion,  ete.:  these  eosts  are 
often  seen  by  shipbuilders  as  reeurrlng  material  eost> 

-  Shipbuilder  evaluates  subeontraetor  data  submissions; 
eorrespond  to  obtain  updates  and  eorreetions  (direet,  G&A 
and  O/H  labor> 

-  Shipbuilder  prepares  teehnieal  doeumentation  and  other- 
data  submissions  required  by  the  CDRL  <more-direet,  G&A 
and  O/H  labor  and  other  eosts) 

-  Navy  evaluates  shipbuilder  data  submissions;  they; 
eorrespond  to  obtain  updates  and  eorreetions;  this  eost- 
is  in  direet  proportion  to  the  distribution  list  for  eaeh 
ELIN  (labor  at  various  Navy  offiees  and  eosts  for  a; 
number  of  “highway  helper”  eontraets) 

-  Shipbuilder  responds  to  the  Navy  eomments,  often 
involving  passing  those  eomments  baek  to-the 
subeontraetor  (added  direet,  G&A  and  O/H-Cost) 

-  Various  Navy  offiees  (and/or  “highway  helpers”)  file, 
retrieve,  dispose  of,  and  otherwise  handle  the  various 
reports;  this  eost  is  also  in  direet  proportion  to  the 
distribution  list  for  eaeh  ELIN  (more  government  program 
eosts) 

-  Repeat  the  entire  eyele  for  eaeh  reeurrlng  report. 

Eaeh  submission  of  eaeh  report  required  by  eaeh  ELIN  means  a 
number  of  people  handle  the  paper.  Eaeh  person  who  is 
involved  adds  labor  eost  to  the  projeet.  While  many 
shipbuilders  have  the  equipment  and  people  to  produee 
teehnieal  manuals,  prepare  mierofilm  eopies  of  drawings,  or 
ta  ke  other  aetions  to  meet  the  speeifie  requirements  of  a  DID 
and  DD1423  for  the  ELIN,  many  of  the  subeontraetors  do  not. 

In  either  ease,  the  eosts  appear  as  eapital  equipment  whieh  is 
ineluded  in  the  O/H  rates,  other  direet  eost  <ODC>,  and  direet 
or  indireet  labor. 

And  even  more  troublesome,  the  eomment  or  approval  eyele  for 
teehnieal  doeumentation  ean  add  an  extended  period  of  time  to 
the  ship’s  design  and/or  eonstruetion  period.  It  also  adds  to 
the  material  lead  time  for  new  or  modified  hardware  proeured 
for  any  ship  of  a  elass. 

Some  ELlNs  state  approval  is  required.  If  the  shipbuilder  or 
subeontraetor  proeeeds  prior  to  reeeiving  approval,  it  does  so 
at  its  own  risk  the  eomments  may  eause  some  signifieant  ehange 
resulting  in  rework  of  the  design  or  hardware.  In  some  eases, 
the  CDRL  gives  a  speeifie  time  period  to  allow  for  approval; 
in  others  it  does  not.  How  long  should  the  shipbuilder  wait? 
And  the  subeontraetor,  who  has  submitted  teehnieal 
doeumentation  via  the  shipbuilder,  must  wait  even  longer.  In 
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the  end,  both  shipbuilders  and  subeontraetors  assume  the 
eomments  will  not  be  extremely  disruptive... and  proeeed. 

Next,  eonsider  the  ELIN  whieh  does  not  require  approval.  And, 
45  days  later  the  Navy’s  letter  arrives  with  signifieant 
eomments.  What  happens  then?  Should  the  shipbuilder  or 
subeontraetor  have  proeeeded,  and  was  it  “at  risk”?  Waiting 
for  eomments  whieh  are  well  within  the  reviewer’s  purview 
slows  the  produet  ion  eyele,  not  waiting  earries  an  inherent 
eost  risk.  Both  options  are  bad  for  shipbuilding. 

In  the  final  analysis,  waiting  for  eomments  or  approval  may 
depend  on  the  nature  of  the  data  item. 

What  are  these  data  items?  A  detailed  examination  of  one 
CDRL,  issued  under  eontraet  N00024-82-C-2121  for  MCM-1, 
revealed  an  interesting  breakdown.  But  first,  some 
definitions  of  the  eategories  arbitrarily  used  for  the 
evaluation  (ELIN,  title  and  subtitle  provided  for  eaeh 
example>  : 

DELDOC  -  data  submission  assoeiated  with  ship  delivery; 
example:  A069,  “Eleetrie  Aeeounting  Maehine 

Card/Listing,  Outfitting  Material;  Stock  Reeord  Cards 
Afloat  <SRCA>,  NAVSUP  1114.” 

D E SRE Vteehnieal  doeumentation  for  review  of  ship  (or 
hardware  eomponent>  designs:  example:  A042,  ”  Report  , 
Reliability  and  Maintainability  Alloeations,  Assessments, 
and  Analysis;  RMAAA,  Derating  Criteria,  and  Stress 
Analysis- Report.” 

HIST  -  teehnieal  doeumentation  with  provides  a  history  of 
the  ship’s  eonstruetion;  example:  A142,  “Report, 

Inelining  Experiment  (Prellninary  [sle]  and  Final); 
Inelining  Experiment  Report.” 

MAINT  -  teehnieal  doeumentation  whieh  is  required  for 
proper  maintenanee  of  the  ship:  example:  A099,  “Manual, 
Teennieal,  Preliminary;  Preliminary  Teehnieal  Manual.” 

MGMT  -  teehnieal  doeumentation,  finaneial  data,  sehedules 
and  other  data  submissions  whieh  allow  the  Navy  to 
monitor  and  manage  ship  design  and  eonstruetion  program; 
example:  A199,  “Cost/Sehedule  Status  Report  <CSSR>; 

Cost/Sehedule  Status  Report." 

OPNL  -  teehnieal  doeumentation  whieh  is  required  for 
proper  operation  of  the  ship:  example:  AKJl,  ”  Book, 
Damage  Control,  All  Ships;  Damage  Control  Book.” 

PROV  -  teehnieal  doeumentation  whieh  is  required  to 
provision  the  ship,  both  on-board  spares  and  shore-based 


4 


logistics:  example:  A055,  “Loglstle  Support  Analysis 
(LSAR)  Data;  Logistie  Support  Analysis  Reeord  (LSAR).” 

SPCL  -  requests,  reports,  and  other  data  submissions 
whieh  are  required  on  an  as-the-need-oeeurs  basis; 
example:  A006,  “Proposals,  Engineering  Change;  ECP’s  and 
NECP’s.” 

TEST  -  teehnieal  doeumentation  whieh  reports  the  results- 
of  shipboard  or  hardware  eomponent  testing;  example: 
A116,  “Report,  Ship  Trial  ;  Report  of  Builder’s  Trial.” 

TSTPLN  -  teehnieal  doeumentation  whieh  provides  planning 
and  proeedures  for  the  eonduet  of  shipboard  and  hardware 
testing;  example:  A179,  “Proeedures,  Test;  First 
Artiele,  (Pre-produetion)  Degaussing  Equipment.” 

TRNG  -  data  and  reports  assoeiated  with  the  training 
program  for  the  ship’s  erew;  example:  BO  13, 
“Instruetor/Lesson  Guides  -  Training  Courses;  MCM  Ship 
Degaussing  System.” 

Some  assumptions  were  used  for  the  analysis  to  “normalize”  the 
results  to  be  representative  of  a  generie  ship  eontraet: 

Time  span  for  eontraet  -  three  years,  or  12  quarters,  or 
36  months 

POs  requiring  teehnieal  data  -  100  hardware  items 

Hardware  items  requiring  shoek  and  vibration, 
qualifieation  -  60  by  test  or  extension 

Hardware  items  requiring  high  impaet  (HI)  shoek  & 
vibration  testing  -  30  (both  grades  A  and  B  HI  shoek> 

Approval  eyele  -  reports  and  teehnieal  doeumentation  will 
eaeh  require  one  eomment/resubmission  eyele  to  obtain 
approval  ;  periodie  reports  will  not  require  any 
resubmissions. 

Within  these  eategories  and  following  the  assumptions,  the 
various  ELlNs  of  the  CDRL  were  examined.  It  was  first  noted 
the  DD1423  often  requires  various  reports,  sometimes  with 
different  numbers  of  eopies  to  differing  distribution  lists 
for  those  reports.  Thus,  it  is  neeessary  to  examine  the 
number  of  items  of  data,  as  well  as  the  number  of  ELlNs. 

The  CDRL  for  the  MCM-1  ineludes  208  ELlNs  in  Exhibit  A  (e.g., 
numbered  AOOl  through  A200)  plus  23  ELlNs  in  Exhibit  B  (e.g., 
numbered  BOOl  through  B023>.  Of  these,  14  ELlNs  are  not  used, 
leaving  a  total  of  217  separate  requirements.  Some  of  the 
ELlNs  inelude  multiple  items,  as  noted  above;  thus,  there  are 
a  total  of  278  Exhibit  A  items  and  21  Exhibit  B  items. 
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The  various  data  items  for  MCM-1  were  eategorized  as  follows 
<Note:  four  ELlNs,  due  to  their  multiple  items,  were 

eategorized  in  more  than  one  eategory.): 


APPROVAL  %  REQUIRE 


CATEGORY 

ELINs 

ITEMS 

REQUIRED  APPROVAL 

DELDOC 

13 

13 

1 

7.7 

DESREV 

36 

58 

26 

44.8 

HIST 

26 

37 

7 

18.9 

MAINT 

39 

14 

35.9 

MGMT 

13 

49 

13 

26.5 

OPNL 

7 

15 

12 

PROV 

13 

12 

7 

53.8 

SPCL 

11 

11 

8 

72.7 

TEST 

19 

3 

15.8 

TRN6 

19 

21 

19 

90.5 

TSTPLN 

_24 

_24 

JL2 

Total 

221 

299 

122 

40.8 

It  might  be  noted  that  41%  of  the  299  items  of  data  required 
Navy  approval.  This  has  a  serious  Implieation  for  the 
shipbuilder’s  sehedule. 

in  order  to  measure  the  true  eost  and  sehedule  impaet  of  the 
various  data  items  on  the  shipbuilder  and  the  Navy,  it  is 
neeessary  to  determine  how  many  times  they  are  submitted.  The 
Navy’s  impaet  is  also  driven  by  the  number  of  eoples  made 
available  (as  required  by  the  ELlN’s  distribution  list>. 

Copies  go  to  a  number  of  different  eommands  and  eodes  within 
commands.  For  this  analysis,  we  can  use  standard  explanations 
based  on  Appendix  1  to  Exhibit  A,  “General  DD  Form  1423 
Glossary”  : 

DISTRIBUTION  -  the  number  of  addressees  to  receive  a  copy 
of  each  submission  of  a  particular  data  item:  example: 
ELIN  A042  requires  4  which  are  PMS  303,  SEA  05MR, 

SUPSHIP,  and  SEA  56Z14. 

REGULAR  COPIES  -  the  total  number  of  regular  copies  to  be 
forwarded  to  all  addressees  to  meet  the  requirement  for 
each  submission  of  a  particular  data  item;  example:  ELIN 
A179  requires  1  copy  each  be  distributed  to  SEA  56214  and 
SUPSHIP,  and  3  copies  be  distributed  to  PMS  303  for  a 
total  of  5  regular  copies. 

REPRODUCIBLE  COPIES  -  the  total  number  of  reproducible 
copies  to  be  forwarded  to  the  designated  addressees  to 
meet  the  requirement  for  each  submission  of  a  particular 
data  item:  example:  ELIN  A142  requires  1  regular  copy  be 
distributed  to  the  ship,  2  copies  to  SUPSHIP,  and  3 
copies  to  PMS  303;  in  addition,  SEA  55W2  is  to  receive  1 
reproducible  copy. 
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TOTAL  SUBMITS  -  the  total  number  of  submissions  required 
for  a  partieular  data  item  based  upon  the  assumptions 
deseribed  earlier;  example:  ELIN  A116  has  a  designated 
frequeney  of  "ONE/R”  ,  with  a  required  first  submittal  30 
days  after  eompletion  of  builder’s  trial  with  subsequent 
submittal  “R/ASR”  ;  it  is  assumed  one  subsequent  submittal 
will  be  required,  and  there  is  one  builder’s  trial  per 
ship;  thus  the  total  number  of  submissions  for  this  item 
is  2  per  ship. 

An  analysis  of  the  requirements,  by  eategory,  of  eaeh  of  the 
items  eompared  to  the  distribution  requirements,  the  frequeney 
of  submission,  and  the  number  of  eopies  required,  reveals  the 
following  theoretieal  number  of  submissions  (Note:  This  is  a 
“theoretieal  number”  of  submissions,  it  does  not  represent  the 
aetual  submissions  made  during  the  shipbuilding  program.): 


REGULAR  REPRODUCIBLE  TOTAL 


CATEGORY  DISTRIBUTION 

COPIES 

COPIES 

SUBMITTALS 

DELDOC 

42 

59 

7+63  per  ship 

DESREV 

224 

408 

23 

220  +  3  per  ship 

HIST 

143 

237 

30 

20  +  84  per  ship 

MAINT 

196 

251 

37 

226  +  12  per  ship 

MGMT 

154 

297 

8 

506  +  225  per  ship 

OPNL 

77 

114 

19 

139  +  2  per  ship 

PROV 

29 

41 

6 

59  +-  I  per  ship 

SPCL 

42 

62 

0 

not  estimated 

TEST 

68 

124 

5 

179  +  63  per  ship 

TRNG 

39 

80 

0 

42  +  2  per  ship 

TSTPLN 

7? 

155 

283  +  25  Per  ship 

Totals 

1,093 

1,829 

_ 

133 

1,681  +  480  per  ship 

It  may  be 

interesting  to 

note  that 

a  single 

submission  in 

response  to  eaeh  item  would  result  in  1,093  envelopes  in  the 
mail  with  1,962  regular  and  reprodueible  eopies.  But,  that 
isn’t  an  aeeurate  pieture.  It  is  estimated  a  total  of  1,681 
seheduled  submissions  would  be  required  over  the  period  of 
eontraet  performanee  plus  another  480  submissions  for  eaeh 
ship  built.  Almost  all  of  those  submissions  require  one  or 
more  eopies  to  multiple  addressees. 

With  these  data,  we  ean  start  to  draw  some  eonelusions  about 
what  drives  the  eosts.  Many  of  the  submissions  are  in  what 
might  be  eonsidered  the  oversight  eategories  of  design  review, 
management  and  speeial  eategories.  The  test  program  ineludes 
the  test  and  test  planning  eategories.  Integrated  logistie 
support  (ILS)  eomprises  the  maintenanee,  provisioning  and 
training  eategories.  The  data  needed  by  the  ship’s  erew 
eertainly  inelude  mueh  of  the  ILS  plus  the  delivery 
doeumentation,  history  and  operational  eategories. 

The  Navy  undertook  a  major  revision  of  the  CDRL  for  the  MCM-9 
eontraet  (e.g.,  N00024-88-C-2229),  whieh  ineludes  options  for 
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the  MCM-10,  11,  12,  13,  and  14.  One  of  the  stated  purposes  of 
the  revision  was  to  reduee  the  requirements  for  data.  The 
CDRL  was  redueed  to  a  single  exhibit,  and  ineludes  ELlNs  AOOl 
through  A211,  with  a  total  of  279  ELlNs.  Those  requirements 
are  subdivided  further  into  a  total  of  304  items,  and  three 
ELlNs  are  not  used. 

An  analysis  of  the  ELlNs  of  the  MCM-9  CDRL  for  eategorization 
similar  to  that  done  for  the  ELlNs  of  the  MCM-1  CDRL  produees 
the  following  <number  in  parentheses  is  the  delta  between 
MCM-1  and  MCM-9): 

APPROVAL  %  REQUIRE 


CATEGORY 

ELlNs 

ITEMS 

REQUIRED 

APPROVAL 

DELDOC 

12  (1) 

12  (-1) 

1  (0) 

8.3 

DESREV 

57  (+21) 

62  (+4) 

30  (+4) 

48.4 

HIST 

31  (+5) 

38  (+1) 

7  (0) 

18.4 

MAINT 

41  (+28) 

42  (+3) 

18  (+4) 

42.9 

MGMT 

50  (+12) 

64  (+15) 

21  (+8) 

32.8 

OPNL 

14  (+7) 

14  (-1) 

12  (0) 

85.7 

PROV 

12  (-1) 

13  (0) 

7  (0) 

53.8 

SPCL 

12  (+1) 

12  (+1) 

8  (0) 

66.6 

TEST 

21  (+2) 

21  (+2) 

3  (0) 

14.3 

TRNG 

0  (-21) 

0  (-21) 

0  (-19) 

TSTPLN 

26  f+21 

26  <+2) 

13  (+1) 

5  0 

Total 

276  (+55) 

304  (+5) 

120  (-2) 

39.5 

While  the  above  table  indieates  a  signifieant  growth  In  ELlNs, 
the  total  number  of  data  items  grew  by  only  nve:  and,  the 
number  of  ELlNs  requiring  approval  dropped  by  two,  the 
pereentage  dropped  about  1%.  It  ean  he  seen  elearly  that  the 
growth  oeeurred  in  the  oversight  eategories,  while  the 
training  eategory  was  eliminated. 

Further  analysis  of  the  theoretieal  number  of  submissions  for 
the  MCM-9  eontraet  reveals  the  following  (number  in 
parentheses  is  the  delta  between  MCM-1  and  MCM-9): 


REGULAR  REPRODUCIBLE 

TOTAL 

CATEGORY  DISTRIBUTION 

COPIES 

COPIES 

SUBMITTALS 

DELDOC 

39  (-3) 

56  (-3) 

3  (-1) 

29  +  63  per  ship 

DESREV 

253  (+29) 

464  (+56) 

27  (+4) 

239  +  6  per  ship 

HIST 

136  (-7) 

235  (-2) 

31  (+1) 

23  +  85  per  ship 

MAINT 

205  (+9) 

258  (+8) 

42  (+5) 

425  +12  per  ship 

MGMT 

187  (+33) 

358  (+61) 

8  (0) 

904  +  223  per  ship 

OPNL 

72  (-5) 

117  (+3) 

16(-3) 

135  +  2  per  ship 

PROV 

29  (0) 

41  (0) 

6  (0) 

125  +  1  per  ship 

SPCL 

39  (-3) 

72  (+10) 

1  (+1) 

not  estimated 

TEST 

77  (+9) 

147  (+23) 

6  (+1) 

196  +  244  per  ship 

ma 

0  (-39) 

0  (-80) 

0  (0) 

0 

TSTPLN 

86  (+7) 

169  (+13) 

2  (+1) 

_ 285  +  25  Per  s  h  i  p 

Totals 

1,123  <+26) 

1,917  (+89) 

142  (+9) 

2,361  +  661  per  ship 
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It  is  again  interesting  to  note  that  a  single  submission  in 
response  to  eaeh  item  would  result  in  1,123  envelopes  in  the 
mail  with  2,059  regular  and  reprodueible  eopies.  Again,  that 
isn’t  an  aeeurate  pieture.  It  is  estimated  a  theoretieal 
total  of  2,361  seheduled  submissions  would  be  required  over 
the  period  of  eontraet  performanee  plus  another  66 1 
submissions  for  eaeh  of  the  6  ships  built  (ineluding  options>, 
a  eombined  total  of  6,327  submissions! 

The  inerease  in  submissions  is  disproportionate  <i.e.,  growth 
of  680  seheduled  submissions  plus  181  submissions  per  ship)  to 
the  inerease  in  ELINs  and  items.  This  is  beeause  the 
submission  frequeney  requirements  ehanged  for  some  ELINs,  and 
the  entire  body  of  training  data  was  replaeed  numerieally  b  y 
management  data. 

Beeause  MCM-9  is  a  follow-ship  eontraet,  the  need  for  design 
review,  maintenanee,  operational,  provisioning,  test,  and  test 
planning  submissions  was  probably  redueed.  However,  eaeh 
hardware  ehange  worked  to  offset  that  reduetion.  And,  if 
another  shipbuilder  whieh  had  not  previously  built  a  ship  of 
this  elass  wanted  to  enter  the  eompetition,  it  would  be  faeed 
with  almost  the  entire  set  of  submissions. 

Please  do  not  think  by  this  time  the  author  is  pieking  on  the 
MCM  program  or  its  shipbuilders.  A  similar  examination  of  the 
CDRL  for  the  T-AO  194  and  196  (e.g.,  eontraet 
N00024-85-C-2131)  shows  a  similar  set  of  requirements  in  the 
design  review,  management  and  ILS  areas.  What  is  missing  are 
many  of  the  test  and  eertifieation  data  expeeted  for  a  warship 
with  its  attendant  survivability  requirements.  Other  CDRLs 
for  ships  sueh  as  the  CG-47  elass  follow  ships,  DDG-51,  LHD-2, 
and  similar  warship  programs  inelude  requirements  whieh  are 
quite  eomparable  to  the  MCM-1  elass  CDRLs. 

How  do  these  requirements  relate  to  the  priee  paid  for 
shipbuilding  produets?  Examination  of  a  1990-91  bid  for  a 
shipyard  produet  produees  the  following  division  of  priee: 

17.2%  One-time  eosts  -  design,  ILS,  and  all  data 

(ineluding  those  data  related  to  produetion> 

73.7%  Reeurring  eosts  -  proeurement  of  material  and 
manufaeture  of  the  produet 

9. 1%  Tests  &  demonstrations  -  test  program,  on-board 
erew  training,  and  assoeiated  aetivities. 

The  line  item  strueture  of  this  partieular  eontraet  makes  it 
possible  to  identify  the  priee  for  the  system  engineering  and 
design,  the  drawings  and  ealeulations,  the  ILS  analyses  and 
training  preparation,  and  other  teehnieal  tasks,  as  well  as 
the  program  management  tasks,  all  of  whieh  are  required  by  the 
eontraet.  Those  priees,  whieh  are  ineluded  in  the  one-time 
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cost,  can  be  segregated  from  the  eost  of  the  data  submissions 
per  the  CDFiL.  Suen  submissions  aeeount  for  24.6%  of  the  priee 
of  those  eontraet  line  items  in  the  “one-time  eost”  eategory, 
and  exeeed  over  4%  of  the  overall  priee  of  the  bid.  Further, 
the  eost  of  the  data  ineluded  in  the  proeured  material  prlees, 
eomblned  with  the  effeet  of  preparing  data  submissions  on  G&A 
and  O/H  rates  (whieh  are  applied  against  all  direet  eosts>, 
would  easily  raise  the  data  submission  impaet  on  the  overall 
eontraet  priee  to  high  in  the  5-10%  range. 

It  is  not  possible  for  this  author  to  examine  eosts  to  the 
government  in  terms  of  employee  payroll  and  subeontraet  help. 
As  is  the  ease  with  ship  designs,  a  eertain  level  of  effort  is 
required  to  oversee  the  design  and  eonstruetion  of  a  modern 
warship  or  eommereial  vessel.  Design  reviews,  program 
progress  reports,  quality  inspeetions,  and  witnessing  tests 
are  all  aetivities  whieh  proteet  the  government’s  interests. 
These  aetivities  often  involve  subeontraetors  as  well  as  the 
shipbuilders. 

It  would  be  interesting  if  someone  with  aeeess  to  the 
neeessary  data  eould  prepare  a  follow-up  paper  to  this  one  to 
assess  the  pereentage  of  the  government’s  programmatle  eosts 
whieh  is  direetly  attributable  to  data  definition,  reeeipt, 
handling,  evaluation  and  follow-up  aetlon.  It  is  a  safe  bet 
that  it  is  at  least  as  high  as  the  25%  of  one-time  eost 
indieated  above. 

An  example  at  the  other  end  of  the  speetrum  is  in  order. 
Conversations  with  representatives  of  Astilleros  Espanoles  SA, 
the  Spanish  eommereial  shipyard,  eoneentrated  on  data 
submitted  to  eommereial  owners.  European  eommereial 
shipbuilding  requires  adherenee  to  governmental  regulatory 
body  and  elassifieation  soeiety  regulations  and  rules,  just  as 
oeeurs  in  the  United  States  with  the  U.S.  Coast  Guard  and 
Ameriean  Bureau  of  Shipping. 

The  ship  designer  must  submit  to  the  owner  and  the 
elassifieation  soeiety  about  40  to  50  plans.  These  plans  are 
for  the  approval  of  the  design.  They  roughly  eorrespond  to 
the  U.S.  Navy’s  seleeted  reeord  plans.  These  same  plans  are 
provided  to  the  ship  to  refleet  her  as-built  eondition. 

In  addition  to  the  plans,  equipment  arrangements  and  equipment 
teehnieal  manuals  are  provided.  The  manuals,  needless  to  say, 
do  not  meet  the  rather  elaborate  requirements  of  today’s 
teehnieal  manual  eontraet  requirements  (TMCRs).  Most  of  the 
doeumentation  is  being  delivered  in  a  digital  format,  with  a 
growing  use  of  laser  disks. 

It  is  reeognized  that  a  naval  warship  has  ILS,  survivability 
and  other  requirements  whieh  are  different  from  those  of  a 
eommereial  vessel.  The  designs  for  warships  are  typieahy 
quite  unique,  one  from  the  other;  and,  warships  have  an 


extensive  test  program  to  verify  proper  hardware  design  and 
manufaeture.  In  addition,  the  shipbuilder  eannot  proeure 
eertain  outfitting  items  sueh  as  the  weapons  suite.  Thus, 
there  is  an  inereased  need  for  management  dialogue  between  the 
shipbuilder  and  the  eustomer.  Often  times,  this  Inereased 
Information  flow  will  involve  subeontraetors. 

Here,  then,  are  seven  reeommendatlons  for  arriving  at  a 
logieal  point  somewhere  between  the  extremes  of  eommerelal 
teehnleal  doeumentation  requirements  and  today’s  “standard” 
Navy  requirements. 

First,  examine  earefully  and  realistieally  the  results  of  eaeh 
data  submission.  Do  reviews  really  result  in  design  ehanges? 
Are  data  just  filed  away  without  aetion?  What  happens  to  eaeh 
eopy  on  the  distribution  list,  does  eaeh  addressee  need  a  eopy 
(or  eopies)  of  eaeh  and  every  submission  of  all  reports  per  a 
partieular  ELIN?  What  is  the  pay-baek  for  the  priee  the 
government  (and  we  taxpayers)  expends  on  eaeh  data  item... is 
it  justified  eeonomleally? 

When  the  CDRL  is  assembled  for  the  next  Navy  eontraet,  do  not 
inelude  any  ELIN  for  whieh  there  is  not  adequate 
justifleation.  This  will  require  a  very  hard-line  approaeh  by 
the  projeet  offlee;  and  will,  undoubtedly,  eause  more  than  a 
few  eodes,  eommands  and  offlees  to  eomplain  bitterly. 

Seeond,  trim  the  distribution  list  for  eaeh  ELIN  to  the 
absolute  minimum.  It  eosts  time  and  labor  to  reproduee  and 
distribute  multiple  eopies  to  multiple  addressees. 

Nonetheless,  it  probably  is  eost  effeetive  to  have  the 
originator  make  all  neeessary  eopies  at  one  time.  If  this  is 
true,  it  would  also  make  sense  for  subeontraetors  to  submit 
data  dlreetly  to  the  Navy. 

Third,  reduee  the  frequeney  of  submission  of  reeurring  reports 
to  that  whieh  is  absolutely  essential.  Make  monthly  reports 
quarterly,  quarterly  reports  semi-annual,  and  so  forth.  This 
eould  eut  the  total  number  of  submissions  in  half.  Further, 
mueh  of  the  eost  to  prepare  management  reports  is  ineurred 
under  O/H  and  G&A  aeeounts,  and  it  would  help  reduee  rates. 

The  Navy  ean  proteet  the  government’s  Interests  by  on-site 
aetlvltles.  The  offlees  of  the  supervisors  of  shipbuilding 
eould  have  people  sit  in  on  the  design  reviews  as  the  design 
evolves.  This  would  allow  real-time  feedbaek. 

The  Navy  should  implement  the  management  prinelple  of  "MBWA" 
for  the  its  oversight  of  the  shipbuilders  and  their  prineipal 
subeontraetors.  “Management  by  walking  around”  and  seeing 
what  is  under  test,  under  eonstruetion,  and  being  eonsldered 
at  the  design  reviews.  There  would  need  to  be  a  real  effort 
to  eliminate  some  of  the  adversary  attitudes  between  the 
government  and  prime  eontraetor  people,  and  Washington  would 


need  to  develop  more  trust  in  the  people  in  the  field,  but  It 
ean  be  done. 

Fourth,  make  more  use  of  magnetle  media  and  digital  formats. 
Standard  eomputer  aided  design  (CAD)  systems  today  ean  produee 
both  magnetie  media  and  laser  disks  for  drawings;  word 
proeessors  ean  produee  output  in  a  variety  of  digital  formats. 
The  labor  eost  savings  to  provide  eopies  in  digital  format 
over  paper  eopy  reproduetion  will  more  than  offset  the  added 
eost  of  materials.  An  added  benefit  is  the  spaee  saving 
feature  of  the  digital  format.  Paper  eopies  are  needed  only 
for  reeord  purposes,  only  for  a  seleeted  number  of  items  of 
teehnieal  doeumentation  or  finaneial  data,  and  then  to  refleet 
the  as-built  eondition. 

Fifth,  shipbuilders  use  a  more  standardized  format  to  prepare 
SDRLs.  A  SDRL  would  define  speeifie  data  needed  by  the 
shipbuilder,  sueh  as  a  loose  parts  list.  In  addition,  it  would 
ineorporate  the  exaet  DD1423  language  for  applieable  ELlNs 
from  the  CDRL  and  invoke  the  same  DlDs,  only  adjusting  the 
number  of  eopies  to  be  submitted  to  eall  for  the  shipbuilder 
to  reeeive  an  appropriate  number  of  eopies  for  its  own 
internal  use  and  review.  If  this  were  to  be  done, 
subeontraetors  eould  submit  data  to  the  shipbuilder  and  the 
Navy  eoneurrently.  The  approval  period  for  parallel 
submissions  would  apply  to  all  of  the  subeontraetors’  data, 
just  as  to  a  shipbuilder’s  data. 

Sixth,  ineorporate  a  elause  in  eaeh  prime  eontraet  that  any 
and  all  eomments  must  be  provided  on  a  data  submission  not 
more  than  30  ealendar  days  after  reeeipt  by  the  Navy. 

Approval  would  be  assumed  automatleally  if  eomments  were  not 
reeeived  within  that  time  period.  Subeontraets  would  Inelude 
a  similar  elause  allowing  the  shipbuilder  a  total  of  15  days 
for  handling  the  outgoing  submission  to  the  Navy  and  passing 
the  Navy’s  eomments  or  approval  baek  to  the  subeontraetor. 

Seventh,  allow  only  one  set  of  eomments  on  a  partieular  data 
submission  or  report.  We  ean  all  tell  horror  stories  of  the 
teehnieal  manual  whieh  never  does  get  a  "elean"  review  beeause 
eaeh  new  reader  reads  with  his  or  her  own  interpretation  of 
the  TMCR,  or  diseovers  a  previously  unknown  defieieney. 

If  this  suggestion,  along  with  the  parallel  submission 
suggestion  above,  were  to  be  implemented,  subeontraetors  eould 
ineorporate  all  of  the  eomments  at  one  time,  instead  of 
serially,  with  two  resubmittals,  as  is  done  now.  This  would 
have  the  effeet  of  saving  eonsiderable  time  as  well  as  eost. 

A  final  observation,  the  “one  set  of  eomments”  rule,  eombined 
with  a  “30  day”  rule,  would  enforee  diseipline  on  eaeh 
report’s  reviewers.  If  the  teehnieal  doeumentation  were  to  be 
revealed  as  fatally  flawed  sometime  after  the  30  day  period 
allowed  for  review,  or  after  the  subeontraetor  or  shipbuilder 


resubmits  the  report,  a  simple  unilateral  ehange  in  aeeordanee 
with  the  “Changes”  elause  oi  the  eontraet  eoulcT  be  issued  by 
the  eontraeting  offieer  to  provide  for  yet  another  submission. 
If  there  are  any  eontraeting  offieers  in  today’s  audienee,  1 
ean  surmise  how  you  are  reaeting  to  this  idea! 

It  is  possible,  with  some  real  effort  on  the  part  of  the  Navy 
(as  the  eustomer>,  shipbuilders  and  subeontraetors,  to  reduee 
slgnifleantly  the  eost  of  teehnleal  data  and  management 
reports.  A  goal  of  10%  of  the  total  program  eost  (not  just 
basle  eonstruetlon  eost)  is  realistle,  and  probably 
aehlevable.  If  eaeh  of  the  present  Navy  ship  programs  were  to 
have  sueh  a  reduetlon,  it  would  be  possible  to  add  one  more 
low-mix  ship  to  eaeh  year's  eonstruetion  sehedule.  Is  there 
anyone  in  the  Soeiety  today  who  would  not  like  to  see  that? 
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